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DECLARATION UNDER RULE 132 


Honor able • Coinmis s loner of: Patents, and: Trademarks 


hashing ton r: Dl C. 20231 


sir: 


I> Tsiikasa MARUYAMA> a citizen of Japan ^ residing at 
c/o THE YOKOHAMA RUBBER CO., LTD, Hiratsuka Faetory, 2-1 f 


Oxwafee^.: Himtsiika-shi f Kariagawa Y Japan-, respectively > 


sincereiv and solemnly declare: 


That I am by profession a research chernist and 


that I graduated from, Tokyo Institute Technology, Faculty 


,1 - 


of Engineering^ Department o£ Polymer Chemistry on March r 
1988 and finished Master Course of: Tokyo Institute of 
Technology, Department; of Electronic Chemist ry> on March f 
1990 and have a phD dearer received from Tokyo Institute of 

*- ' t v ..... 

Technology on Ma : | ; 1998. 

That f since August . t 1998, I have, -been employed by 
THE YOKOHAMA; B.UBBER CO, e , LTD, and have: boon engaged in 
research mainly into the development of rubber additives., 
electrolytes: for photovoltaic devices,- and batteries and 


now a; general manager; of Marnyama. taboratory at Reaeareh 
and Development Center of THE YQEOB&MA RUBBER. GO . r LTD . : 


THi^T I am one of the inventors of the invention 
as disclosed and claimed in the: above-mentioned application 
Xi^ev,. the- present application) and the Office Action 


lied July 1&f 2011* 


In order, to show the superiority of the present 
invention over the Prior Arts, the following Experimexrts 
were- carried out under mv direction and supervision* 


EXPERIMENT I (Present Invention) and Coiiparat ive 


h' V'TY-sa l *Ti czi f~i r o i 
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repa r a t i on: of E 1 ecf r ol y f ee A - : 0 
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Preparation of Cla y Gel El ectroly t e A 
0*1 mol/llter of litiliuxti iodide, 0 >15 mdl/ liter of. 
iodine and 0. 5 mot/liter of -Htert-butyipyridina were 
dissolved in an Ionia- liquid 1 -methyl ^S^propylimidazol i uxn . 
iodide to prepare an electrolyte. The organically modified 
layered clay mineral Lucentite SPH was added to the 
elsctrolyta obtained in .an amount: of 7*5 wt%> followed by 
mixing by a mortar to obtain a clay-like substance ** Clay 
Gel Electrolyte A**- composed of the ionic liquid and 
organically modified- layered clay mineral. 
12 5 Preparation of Electrolyte S £ C omparatiye) 

&h "Electrolyte B" was obtained in the same manner as 


n the above preparation of Clay Gel Electrolyte A? except 


that carbon black. {i r e>, BEAST KB available from To teal. 
Carbon Co • r Ltd,} was used instead of the organically 
modified layered clay mineral .Lucentite 3FN- 
(3) Preparat ion of Ele ctrol yte' C (Com parative) 

An yf Electrolvle C* e was obtained in the. same manner as 


in: the above: preparation of Clay Gel Elect roiyte A, except 
that talc {i , e> * general purpose talc SSS available from. 
Mippon Talc Co. r Ltd.) was used, instead of the organically 
modified layered clay mineral Lucentite SPN-* 
{41 Preparation of Electrolyte D (Comoarative} 

An ^Electrolyte D tt was obtained in the same manner as: 


in the above preparation of Clay Gel Electrolyte 1, except 
that calcium carbonate (i.e. f Hakuenka A available from 
SKiraishi. Calcium Kaisha, Ltd..) was used instead of the 
organically modified layered, clay mineral Lucent it. e: S:RNi 


Fab ri eat ion o 1 Cel 1 


Fab r i ca t i on of Ph o toe l.e e t rode 


A transparent conductive glass suDstrate {made, by 
Nippon Sheet Glass e conducting layer made of fluorine-doped 

tin, oxide.,, sheet resistance 8Q/Q) was coated on its surface 
with a paste prepared by mixing titanium dioxide powder 
{&S : KO>£i.DEl TiOa P25, average particle size 25 n;my made by 
Nippon AexDsil) t acetyl acetone * distilled water and. a 
surfactants {Triton XI. 00, made by Acroa Organics) by a 
Trior t ar r dried/, then sintered: at 46G°C for 45 .minutes A 
whereby the transparent conductive glass substrate was 
formed with a mesoporous titanium, oxide thin film- the 
glass substrate having this inesoporous titanium oxide, thin 
film was dipped in an ethanol solution (concent ration, of 3 
x 10"'* mol/liter) of ruthenium complex dye (te, f eis~ 
di (thioeyanace-H, M ? -bis (2,Z* -blpyr idyl-4 , 41 "'di.earboxy.ti.e 
acid); ruthenium (IX) complex^ Ruthenium 535 r made by 


Qiaroni.x) .tor 12 hours. The result was washed with 


- 4 » 


acetbnitr.i le> than dried in a dark location in a flow of 
nitrogen to impregnate the mesoporpus titanium oxide thin 
film with a sensitising dye. This was used as a 
nh o t oa ieetr ode. 

Fabricat ion of Platinum Counte r Elect rode 
a transparent glass substrate (made by Nippon Sheet 
Glass? f: conductive surface made of fluorine -doped tin. oxide, 

sheet resistance 8Q/D) was formed on its surface with an 
approximately 1.00 nm platinum: thin f ilm by spattering . This 
electrode was used as a counter electrode. 
Experiment I (Present Invention.} 

The £'a b r i oat. ed photoeleetrode wasv coated with' the Clay 
Gel. Electrolyte & prepared above was superposed on the. 
piatinum counter electrode^ then was fastened by clips to 
obtain the cell of Experiment I (using the Clay Gel 
Electrolyte A) «. 

Expe r ixrien t II ( Comp a r. at i ye } 


ft cell was prepared in the: same way as in Experiment 

X r except tor using" the above. Electrolyte: B instead' of %hM 
Glav Set Electrolyte A. 

Experiment- 1X1 {Comparative) 

A cell was: prepared in the same way as in Experiirtent 

I f except for using the above Electrolyte: € instead of the 
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Clay Gel Electrolyte A* 

Expe rime nt .l"V {Cpmoarative} 

A cell was prepared in the same way as. in Experiment 
1/ except for using; the, ; above Electrolyte: D instead of the. 


ay Gal Electrolyte A. 


Evaluation of Ceil;: 


The ceils of Experiment 


XV> were irradiated' from. 


the photoeiectrode side; with AMI „-5 pseudo sunlight at a 
light intensity of 100 mW/cm 4 using a solar simulatG'i as a 
light, source . A current /voltage measuremeht: apparatus 
(Digital SourceMeter 2400; made by Keithiy Instruments): was 


used to find the short-circuit, photocurrent^ open-cixx^ui 


photovoitage^ fill factor^ and conversion efficiency. The 
result s of the cellsv are shown. In Table I . 


Table 1 
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As is clear from the results shown in Table I, when 
the clay gel "Electrolyte was ased> the current -volt aqe 
characteristic is higher, when compared with those of the 


comparative "Electrolyte B" (carbon black.},. "Elect rolyte C 
( talc) and ^Electrolyte; 0 (calcium., carbonate) . 


CONCLUSION 


From the test results shown in Table 1, and based on 
my own exper.ience and knowledge, I conclude that the use of 
the clay gel electrolyte is superior to; the use of the 
carbon blacky, talc and calcium carbonate,- instead of the 
clay gel,, because the cell of the above: Experimental .1. 
using the clay gel shows higher current- voltage 
characteristic than the •cells of Experimental I1~JV using 
the carbon black, talc and calcium carbonate;*, respectively. 

Consecuently >■ X believe that the present invention is 
by" no means obvious from the Prior Arts , 
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IV the undersigned declarantr declare .further that: ail 
Statements- made herein of my own kriqwiedge are true- and. 


that all statements made on information and :helie : f are 
believed to be true, artel; further f that these statements 
were made with the knowledo^e that willful false statements 

..... . . ....... 

and the like:; so made are punishable by f ine or 
imprisonment f or both, under section 1001, of Title 18/ of 
the United States: Cd.de/ and that stich willful false 
statements may jebopardlze the validity of the application 
or any patent Issuing thereon. 


Sighed thi..^ 30th. day ox Movember y 2011 


Tsukasa MA RU YAM h 
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